UK Patent Application „ GB „„ 2 023 001 A 



(21f AppScatsof? No 7848499 

(22) Date of ffflr-.g 14Dec 1978 

{23) Claims filed 14 Dec 1978 

{30) Priority data 

{3D 38548/77 

{32) 15Sep1S77 

(33) United Kingdom {GB3 

(43} Application published 
28 Dec 1979 

!5D \rncv 

A61K 31/235 

{52} Domestic classification 
A58 130 381 38Y 39X421 
42Y 481 483 48Y 535 686 
&9YSO6 60Y644S4Y822 
&?.382882$83?.H 

<5S) Documents cited 



{54} Arsti-rseopl&stic compositions con- 
taining esisrifs'ed giycyrrhetirsSe acid 

{57! Pharmaceutical compositions for 
treating, alleviating and ameliorating 
the symptoms of cancer in humans, 
comprise at least one giycyrrhetinsc 
acid derivative of the general formula:- 

\ cooH 




GB 147S075 
681387499 


R-co-oO<N^ 


68 1255872 
GB 1846566 


H 

tic radical, which optionally contains 


GB 18iJ2719 


one or more carboxyfic groups, and/or 


68 10S2SSS 
68 35077? 


at least one pharmaceutics* ly compati- 
ble salt thereof, in admixture with a 


SB 843133 
Field of search 
ABB 
C2U 

Applicants 


pharmaceutical diluent or carrier. The 


compositions may be in forms suitable 


for oral, rectal, vaginal or parenteral 


administration. 


Bforex Laboratories Li- 




mited, 




Biorax House, 




Canonbury Viiias, 




London, HI 2HB, 




inventors 




Siegfried Gottfried 




Uiy Baxendaie 




Agents 




Venner, Shipley & Co. 





a 

00 
Ki 
O 

o 
o 



2023001 




1 



GB 2 023 001 A 1 



SPECiRCATSOM 



5 The present invention is concerned with novel cytostatic compositions. 

For many years, investigations concerned with tests to determine sensitivity of leukaemias to cytostatic 
agents have been successfully carrie< Mttand hav 

with regard to solid tumours has beers less effective. Either it was necessary to process the tumour tissues 
and produce single cell-layer cultures, which never permit definite conclusions with regard to the 

10 metabolism of the original tissues, or metabolic parameters and their reactions to cytostatic agents are 
determined on tissue particles, which are not relevant to the qua=>tion of sensitivity to cytostatic agents, it 
must also be taken into account that, for/>? vitro tests, it is essential, in principle, that the cytostatic 
mechanisms of action of the chemotherapesrtic agents under Investigation are largely known. The inhibitory 
actions with cytostatic effect of a drug, with reference to the metabolic parameters under assessment, must 

15 have been investigated beforehand. One particular finding has been that, when the nucleic acid metabolism 
of tumour tissue is studied by using radio-active precursors, there is no inhibition of incorporation of one 
singie precursor, which is of crucial significance for al! in vitro test results with different cytostatic agents. 

Investiaations have been carried out to determine in vitro the rates of incorporation of various 
H 3 -iabel!ed precursors of deoxyribonucleic acid (DfJA) into the nucieic acid of solid malignant . 

20 tumours and to determine the effect of inhibition of different cytostatic agents on the parameters studied. 
The experiments were done in order to ascertain whether it is possible, with such determinations in the 
nueieic acid metabolism of tissues particles, to assess the sensitivity of solid tumours to cytostatic agents 
and in that way to gain orientation for effective combined surgical and chemotherapoutic treatment of 
malignant tumours. 

25 As a result of our investigations, we have now found that glycyrrhetinic acid which is esterified in the 
3-position with a mono-, di- or polybasic acid exhibits a remarkable activity in inhibiting neoplastic growths 
and is, therefore, a valuable cytostatic agent. 
The active compounds in question can be represented by the general formuia:- 



30 X COOH 




R-Co-0 



40 wherein R is an aliphatic or cycloaiiphatic radical, which optionally contains one or more carboxyiic groups; 4 
and the pharmaceutics!^ compatible salts thereof. 

The compounds of genera! formula (!) are known and several of them have already been used topically 
enterally and parenteraiiy for the treatment of inflammatory and ulcerative diseases. 
Compounds of general formula (!) and sails thereof have, for example, been described and claimed in our 
45 British Patent Specifications Mas. 843,133; 350,777; 1,022,368; 1,032,710 and 1,337,498. 4 
eco s used accordin th< r vention can s mann« 

appropriate pharmaceutical diluents or carriers, aroma, flavouring and colouring materials and formed, for 

blets or drag s fappropt ispender ! 

*at€ na for exam oilTheeomr. s < in iyoph!!ised< ed form and 

50 mixed with an appropriate liquid carrier or diluent immediately prior to administration. I 
The compounds used according to the rite? ally in 

admixture with solid or liquid pharmaceutical diluents or carriers. As infection medium, it Is preferred to use 
water which contains the stabilising agents, solubilising agents and/or buffers conventionally used in 
injectior jeetk >M must, of se,be dditiv< this* sclude, for example 

tartrate, citrate and - than©!, dimethyl s f tg agents {such as I 

ethylene-dismine-tstraacetk m i tnd the non-toxic salts thereof) and higi i >l cularwe jhtpolyme s(s jch 

i i > ci r m 

lid ca £ «lud« jms t e > * 1 i > > igbiy-disper 

ij e ( s i ar, caictum phosphate, magn at? ; tab 

60 high moiem\at weight polymei hasp < , positions suit r i 

j ;sn,ifde red onta'tnf uring and/< v> l t 1 D t 

f > n , 8a t ru v >f >8©p!as mat eiailv various fo < mc& eactiv omc A < >"t - 
administered orally or rectaliy for the treatment ©I i >3eses of the gastro-intestinai tract, or 

vaginally for the treatment of neoplastic diseases of the; vagina or uterus or by injection for the treatment of. 
65 for example, neoplastic diseases of the mammary glands. I 
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Many antineoplastic agents which have previously been used suffer from the disadvantage of producing 
distressing side-effects, such as disturbances of ti \s ga >t >-i stestinaf tract, stomatitis, vomiting, skin 
reactions, alopecia, haematopoietic depression and neuropathy. The active materials used according to the 
present invention do not give rise to any of these highly undesirable side-affects; indeed, some of these 
5 active rrsateriais have already beers ext jively used i inica v --'or the treatment of gastro-intestinai b 
disturbances and the like. 

in orderto demonstrate the effectiveness of the active mater sals to be used according to the present 
invention, one of them, namely the dtsodium salt of giycyrrhetinic acid hemisuccinats {R = HOOC.CM 2 .C! i 2 - ) 
{aiso known as carbenoxoione sodium) has been tested m vitro against several malignant solid tumours and 
10 has been compared with three known antineoplastic agents, namely, vincristine, methotrexate and 10 
S-fiuorouracil. The effectiveness of the test compounds was determined from the rates of incorporation of 
tf-iabeiied thymidine (measured as impulses per minute (imp)} into malignant solid tumours. 

The test procedure employed is as follows: 

A ceil suspension prepared from tumours immediately after surgical removal, is put through a strainer and 

15 suspended in buffered glucose solution (Krebs-Ringer phosphate buffer; pH 7.38; gluclose 300 mg%) at 0°C 15 
and the supernatant poured off. The ceils are then suspended in an incubation medium. After staining with 
nigrosine, the proportion of dead tissue particies is determined under the microscope; f ml. amounts of this 
suspension are pipetted into centrifuge glasses containing, with the exception of controls, the cytostatic 
agents under investigation dissoived in 0.1 m!. of buffer {amount calculated to give final concentration), 

20 Preliminary incubation of the tissue particles with the different cytostatic agents Is ior 30 minutes at ZTC in a 2 $ 
shaking water-bath. The tabeiling substance, for example Relabelled thymidine (6.2 C/rnMol} is then added 
in an ice-bath in an amount of 0. ! C per glass and per assay. i:3ch tube in an assay received only one 
labelling substance in orderto determine the rate of incorporation of that substance. Labelling proceeded in 
a shaking water-bath at 37°C. for 60 minutes so that the total duration of incubation is 90 minutes. The pH of 

2fi the assays is checked during incubation and kept at pH 7.3. At a constant pH, the tissue particles show linear 25 
incorporation rates of the labelled substances during 2. hours under these experimental conditions. 

The rates of incorporation of assays treated with cytostatic agents are related to the untreated controls, the 
incorporation in the latter being taken as being equal to 100%. 
The results obtained are given in the following Table 1 , these results being obtained from 3 experiments 

30 on a human oral carcinoma ceil fine. These experiments clearly show that carbenoxoione sodium depresses 30 
DNA synthesis to an extent of at least 70%, compared with the controls. The Figure of the accompanying 
drawing shows the results obtained with the carbenoxoione sodium on four different tumours. 
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The results obtained clearly show that carbenoxofone sodium is much more efftictive than methotrexate, 
vincristine and 5-fhjorouracii and also shows that carbenoxoksne sodium is very effective in rectai and 
uterine cancers and is moderately effective in mammary and Madder cancers. 

Recent clinical trials have demonstrated the effectiveness of the active compounds of general formula (I) in 
5 prolonging the iifs of terminal cancer patients. In some eases, life has been prolonged for several months, 5 
coupled with 3 remarkable regression of the side effects associated with terminal cancer, including anorexia 
and dyspepsia. Furthermore, the quality of life of the treated patients showed a remarkable improvement. 
The following Table 2 summarises some of the clinical results which have been obtained with the uss of 
carbenoxoione sodium. In ail cases, the patients were terminal As can be seen, in many cases the treatment 
W resulted in survivai being prolonged for several months, during which time there was also a remarkable 10 
improvement in the quality of life of the patients. 
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Ags doss/day Length oi Compit- C!in!=3l observations Survival Causooi 

inmg treatment cations during treatment drath 

56 208-100 4 months Hypo- Symptom free unfit 4 months Carcinomatosis 



71 500 7 months Nona Reasonably well 

©5 SOS 3 months Nona Progressive anorexia 

SO SOOiumour 2months Hypo- Shrinkage of tumour. 



2 months Ca-cino-r 



60 500 6 months None Symptom atically welt B months Carcinomatosis 

for Smooths 

75 500 10 days Nona increasing jaundice 

and fluid retention 

69 500 2 weeks None Jaundice ana fluid 3 weeks Uvet failure. 



1. A composition for treating, alieviating and ameliorating the symptoms of cancer of humans, which 
comprises at least one active compound of the genera! formuia:- 



X COOH 




R-Co-0 



5 wherein R is an aliphatic or cycloaliphatfc radical, which optionally contairss one or more carboxyiic groups, 
and/or at least one pharmaceutically compatible salt thereof, in admixture with a pharmaceutical diluent or 
carrier, 

2. A composition according to claim 1, wherein the composition is in lyophilised form. 

3. A composition according to claim 1 , wherein the composition is in micronised form. 
10 4. A composition according to claim 1,fntheformof3steriieinjectab!esolution. 

5. A composition according to any of the preceding claims, in the form of a dosage unit containing an 
effective amount of the active compound. 

6. A composition according to claim 1 , substantially as hereinbefore described and exemplified. 



